In this paper we consider composition operators on the weighted Hardy spaces and we investigate that when the numerical range of a compact composition operator is closed.
Introduction
Let {β(n)} n be a sequence of positive numbers with β(0) = 1 and let 1 < p <
be such that
The notation f (z) = +∞ n=0f (n)z n shall be used weather or not the series converges for any value of z. The space of such formal power series is called the weighted Hardy space, which is denoted by H p (β). In the case p = 2, the classical Hardy space, Bergman space and the Dirichlet space are weighted Hardy spaces with β(n) = 1, β(n) = (n + 1)
and β(n) = (n + 1) 
If lim inf β(n)
1 n = 1 then for each λ in the open unit disk, the functional of evaluation at λ, e λ , is a bounded linear functional and we have
We denote the set of multipliers 
Main Results
This work represents the necessary and sufficient conditions for the closedness of the numerical range of a compact composition operator acting on Banach spaces H p (β).
In the following we define some notations that will be used in the next theorems.
Definition 1. Let 1 < p < ∞ and
Clearly ||f
Definition 3. If T is a bounded linear operator on H p (β), the numerical range of T is denoted by W (T ) that is defined by
We employ the notation W (T ) for the closure of the numerical range of an operator T .
Theorem 4. Let lim inf β(n)
1 n = 1,
Proof. Note that if λ ∈ U, then e λ ∈ (H p (β)) * and so * e λ ∈ H p (β). Also,
and
Letting λ → ξ 0 we get 0 ∈ W (C ϕ ). This completes the proof. 2 converges weakly to an element h in ball(H p (β)). However,
Proof. Let α ∈ W (T ). Then there exists a sequence {< T h
Put c = ||h|| is convex and 0 ∈ W (C φ ), thus α ∈ W (C ϕ ) and so W (C ϕ ) is closed.
Conversely, let W (C ϕ ) be closed. Then by Theorem 4, o ∈ W (C ϕ ) = W (C ϕ ) and so the proof is complete. 2
